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Studies from the Institute of Pathology
CASE VI-A2256.
A PATIENT WITH CORONARY OCCLUSION.
CLINICAL HISTORY.
THE patient was a male aged sixty-two years. He had suffered from no previous
illnesses of note, and was temperate in his habits. For two weeks before admission
he had been feeling tired, complained of breathlessness, and was unable to work.
He had never noted any swelling of his feet or ankles. Three days before admission
he began to suffer from pain in his chest. This began over his heart and seemed
to radiate out over his chest, and through to his back.
On admission he was seen to be a fairly healthy-looking man. There was no
cedema, but there appeared to be a slight cyanotic discolouration of his lips and
ears. His pulse-rate was 92, and was regular. The radial artery was palpable.
The apex beat was in the fifth intercostal space five inches from the mid-line.
There was a slight pericardial friction rub noted on admission, which gradually
disappeared. The chest was everywhere resonant, but on auscultation a few rales
and crepitations were heard over both lungs, especially marked at the base.
Examination of the alimentary and nervous systems revealed no abnormality.
Electrocardiographic readings showed a flat T wave in lead i, with rounded and
inverted T wave in leads ii and iii.
The patient showed a gradually rising pulse-rate with increasing general weak-
ness, and finally died three weeks following his admission.
Clinical diagnolsis: Coronary thrombosis.
POST-MORTEM.
The body is that of a well developed male subject. There is no discharge from
nose or ears. Rigor mortis is present. There is no cedema of the legs. The body
distribution of hair is normal.
Body cavities.-The pleural cavities contain neither free fluid nor gas. The
pericardial sac is completely obliterated, and the parietal pericardium is everywhere
adherent to the underlying heart. There are no extra-pericardial adhesions. The
peritoneal cavity is normal.
Heart.-The heart appears rather globular in shape. It weighs 1 lb. 2 oz. with
the attached pericardium. The tricuspid valve admits four fingers, and the right
auricle and ventricle appear dilated. The right auricular appendage is distended by
ante-mortem blood-clot, which is firmly adherent to its wall. Elsewhere the
endocardium of this side of the heart is thin and smooth. The muscle of the right
ventricle is thin and appears to be grossly infiltrated by adipose tissue. There is
a thin yellow line of exudate with red hyperoemic margins demarcating the fusion
of the parietal and visceral layers of the pericardium. The left auricle appears
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size, and its cusps are not thickened. There is slight thickening of the left
ventricular wall. In the upper half of the wall of the obtuse margin of the ventricle,
the myocardium is replaced by a yellowish structureless necrotic mass. The
surrounding myocardium appears congested. There is a thrombus adherent, to the
endocardium at the posterior margin of the altered muscle. The left coronary artery,
about half an inch from its origin, can be felt to be much harder than usual, and
on cross-section at this point is seen to present a curious appearance. There is a
large atheromatous plaque into the substance of which there has been a recent
extravasation of blood. This lesion presses upon the intima of the vessel, so that
its lumen is almost completely occluded. The remainder of the artery shows
atheromatous changes, but there are no other sites of occlusion.
Lungs.-The pleura is smooth. The bronchial glands are not enlarged and are
anthracotic. The larger bronchi are filled with mucous secretion. On section the
lung tissue is everywhere cedematous. In the left lung, at the anterior margin of
the diaphragmatic surface, is a ha~morrhagic area which feels firm and suggests
an infarct.
Liver.-This is of normal size. The cystic and common bile-ducts are patent.
The capsule is smooth. On section the liver lobules are distinct. The centre of each
lobule appears red, whilst the peripheral zone is a bright yellow. The radicles of
the portal vein and bile-ducts are patent. The gall-bladder presents no lesions.
Spleen weighs 6 oz. The capsule is smooth and the viscus feels tense. On section
the cut surface is firm and has a smooth edge. The Malpighian corpuscles are
indistinct. The pulp is deep red. The trabeculae are prominent.
Pancrea.s.-This is of normal size. Its ducts are patent. On section the acinar
tissue appears normal.
Adrenals.-There is no autolysis of the medulla. The amount of cortical lipoid
appears diminished.
Kidneys.-These are of normal size. The capsule strips easily, leaving a smooth
surface, on which some irregular areas are seen. Some of these are coloured red,
others yellow with a red margin. They appear to be areas of infarction. On section
the infarcts are seen to be confined to the cortex. The remaining cortex is of
normal width, with regular striae.
Neck organs.-There are large numbers of petechial haemorrhages in the fascia
over the thyroid and cesophagus. The cesphagus is normal. The trachea appears
congested and contains some mucoid secretion. The cricoid and thyroid cartilages
are calcified.
The thyroid is not enlarged, and on section appears to be a normal colloid-
containing gland. The parathyroids are normal.
The aorta shows calcified plaques of atheroma throughout its length. There is no
arterio-sclerosis of the mesenteric or renal vessels.
B-rain.-The meninges are thin and translucent. The basal vessels show no
atheroma. On section of the fixed brain no lesions were found.
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Heart.-The two layers of the pericardium are adherent by reason of the
formation of a vascular granulation tissue. Islands of structureless fibrin are found
incorporated in this granulation tissue, and represent the histological basis for the
yellow.exudate seen on microscopical examination. The myocardium in the upper
part of the left ventricle shows infarction. There is necrosis of the muscle with
complete loss of nuclear-staining. At the margins of the, area of necrosis there is
a proliferation of capillaries and the formation of cellular fibrous tissue. This
granulation tissue seems to originate in the stroma around the blood-vessels. The
necrosis of the myocardium extends out to the epicardium, and also to the endo-
cardium. There are a few polymorphonuclears scattered around the margins of the
infarct, and large mononuclear phagocytes containing iron pigment.
Section of the occluded coronary artery shows an extensive plaque of atheroma.
This contains numerous large sinusoidal blood-filled spaces, and from some of
these haemorrhage has occurred into the soft detritus of the plaque.The haemorrhage
is present not only in the deeper layers of the plaque, but also extends to the
intima, and has elevated the vascular endothelium from its wall. The lumen is thus
reduced to a narrow slit, but there is no evidence of thrombosis.
Lungs.-One lung section shows cedema and congestion of the capillary walls.
There is no fibrous thickening of the capillaries. Other areas show necrosis of
alveolar walls and hlemorrhage. Several of the branches of the pulmonary arteries
contain hyaline thrombi.
Spleen.-This shows a marked degree of congestion, which, however, is not
associated with the thickening of the sinusoidal walls that is to be found in chronic
venou-s congestion.
Liver.-The central zone of each lobule shows atrophy of the liver cells with
dilatation of the sinusoids. A few cells are necrotic. In the more peripheral cells
there is some vacuolisation, representing fatty change. The veins and bile-ducts
show no lesion.
Adrenals.-These appear normal.
Pancreas.-The islets and acinar tissue appear normal. A few arterioles show
hyalinisation, but this is not marked.
Kidneys.-Large areas of the cortex show necrosis. These infarcts have been
present for some time. There is thickening and vascularisation of the overlying
capsule. At the apex of one of the infarcts a branch of the renal artery shows a
thrombus which is almost completely organised. In the centre, however, a small
fragment of hyaline fibrin still remains.
The other organs show nothing of note.
Anatomical diagnosis.-
Coronary atheroma:
Haemorrhage into atheromatous plaque:
Coronary occlusion:
194Infarct of heart:
Thrombi on endocardium of left ventricle and right auricle:
Infarcts of lung and kidneys:
Venous congestion of viscera:
Terminal cedema of lungs.
COMMENTARY.
This patient is an interesting example of coronary occlusion-interesting not only
in the effects of this lesion, but also by reason of the mechanism whereby the
occlusion was produced. Other specimens in the museum show occlusion as the
result of-
(1) Thrombosis.
(2) Severe arterio-sclerosis with stenosis.
(3) Syphilitic aortitis and coronary arteritis with narrowing of the ostia.
(4) Endarteritis.
(5) Embolism.
'rhe present case, however, presents a method of occlusion which appears less
common.
From the clinical history it is obvious that the function of the cardio-vascular
system was sufficient for this man's needs until within a few weeks of death. Then
the onset of breathlessness on exertion is the first symptom of a relative cardiac
insufficiency. The pathological examination reveals no valvular disease, and no old
myocardial lesions, so that this breathlessness must be put down as due to the
coronary arterial disease. These coronary arteries, thickened and stenosed as they
appear, were evidently quite competent for the supply of sufficient nourishment to
the cardiac muscle so long as no excessive demands for nutriment were made.
Exercise, however, rendered clinically obvious their relative insufficiency.
The appearance of praecordial pain in this patient probably denotes the ischaemia
of the myocardium consequent upon the gradually increasing stenosis of the left
coronary artery. Here this stenosis has been produced by an extravasation of
blood into the atheromatous plaque, and this has progressed until the lumen is
reduced to a mere slit and a large mass of the left ventricular wall is completely
deprived of nutrition, and infarction results.
The histological examination of the heart suggests that the infarct has been
present for some weeks. Organisation of its margins is well advanced, and the
fibrinous exudate in the pericardial sac, which resulted from the irritation of the
necrotic muscle upon the vessels of the epicardium, is also now almost completely
replaced by vascular fibrous tissue. Such an aseptic pericarditis has only been seen
in those cases of myocardial infarction in which the infarcted area involves the
muscle immediately in contact with the epicardium.
The present infarct has also extended to involve the muscle in contact with a
portion of the endocardium. This has resulted in alterations in the endocardium,
which in turn have stimulated the production of a thrombus. Such an occurrence
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have lodged in the renal vessels, and probably produced a slight haematuria which
clinically passed unnoticed. The several renal infarcts show much the same
histological changes and therefore appear to be of similar age. The degree of
organisation of the embolus in the renal vessels suggests also an age of two or
more weeks, and supports the suggestion that the period of embolism occurred
soon after the appearance of the cardiac infarct whilst the endocardial thrombus
was in the process of formation.
Following the damage to the left ventricular wall, the findings indicate some
degree of cardiac insufficiency, which in effect was of obstructive character. The
appearance of wet sounds in the chest-crepitations-denotes the beginning of
cardiac failure. Venous conges'tion and slight cedema of the lungs are followed by
some change in the right heart-dilatation and relative stasis. In this way an
opportunity arises for thrombosis to occur in the right auricular appendage, which
in turn was the source of the emboli responsible for the production of the pulmonary
infarcts. The dilatation of the heart must be the cause of the cardiac murmurs,
and is probably related to the dilatation and consequent insufficiency of the valve-
rings, since no endocardial lesion was found on any of the valve-cusps.
The mechanism of coronary occlusion shown in this patient has recently
attracted much attention. Paterson (1936), WartmaD (1938), and more especially
Winternitz, Thomas, and Le Compte (1938) have studied similar cases. Whilst
the number of cases in which this mechanism of coronary occlusion has been
verified is still small, it is probable that with more careful study it will be found
that intramural lesions are frequently the cause of the final occlusion. The
demonstration by injection methods of a rich vascular plexus in the walls of these
vessels, especially in relationship to the plaques of atheromatous degeneration,
renders obvious the source of these intramural haemorrhages. These vessels are
often thin-walled sinusoidal structures, and the detritus of the atheromatous plaque
can offer but little support to their poorly developed walls. The presence of such a
vascular network in the vessel-wall also must mean that there is a free access for
blood-borne toxins, and that the endothelium of these sinusoids will suffer in the
course of any infection. In this way it may eventually be possible to present a
pathological basis for the clinical association of intercurrent infections and surgical
operations as predisposing factors in the evolution of coronary occlusion.
The frequent association of coronary occlusion with hypertension will also be
more easily understood if it is demonstrated that lesions similar to those in the
present case are more frequent than we have hitherto believed.
In summary, therefore, a patient with coronary occlusion has been studied.
Following the coronary occlusion there has appeared the clinical signs of cardiac
failure. Various embolic lesions have developed as the result of the cardiac
infarction and the subsequent cardiac defeat. The mechanism of the coronary
occlusion is briefly discussed.
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Fig. 1-Photograph of heart, showing the inrarct in the left
ventricular wall, and the occluded coronary artery.Studies from the Institute of Pathology
Fig. 2.-To show the occluded coronary artery. The lumen
is reduced to a mere slit by the hmmorrhage into the
atheromatous plaque.
Fig. 3.-Section shows a few of the large sinusoidal
vascular spaces in the wall of the coronary artery.Studies from the Institute of Pathology
Fig. 4.-Section showing the organising thrombus in a
cortical branch of the renal artery.
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Fig. 5.-Section showing the fibrous tissue reaction at the
edge of the cardiac infarct.
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